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Introduction 


The courses proposed for the post-CEGEP programme in the Faculty 

of Engineering are presented herein; the proposed regulations for 
the programme were submitted to University Council in January 

1970. The courses can be divided into three categories, as follows: 


i) Faculty core courses 
ii) Departmental core courses 


iii) Elective courses 


All students registered in the Faculty of Engineering would be 
required to obtain credit for the Faculty core courses which are 
listed in Section 3. The first term of the programme would be 
common to all Engineering Departments while the normal second term 
would be common to the Departments of Civil and Mechanical 
Engineering with a single course variation in the Department of 
Electrical Engineering; the First Year Programme is presented in 
Section 4. 


The proposed programmes in the Departments of Civil, Electrical and 
Mechanical Engineering are respectively shown in Sections 5, 6 and 
7. All students registered in a particular Department would be 
required to obtain credit for its core courses, shown under 
‘Departmental Requirements' of those sections. The list of elective 
courses available to a student in a particular Department is also 
given in those sections, with any additional stipulations for their 
selection. The latter are included to ensure that a student obtains 
some degree of specialization in his chosen branch of Engineering. 


The descriptions of courses included in the programme are presented 
in Section 8, the credits assigned to each course having been 
determined according to item 2 of the January submission from the 
Engineering Faculty Council. The existing course numbering system 
has been maintained, as it will accommodate the changes required 

for the new programme. The only exception is in the Mathematics 
sequence, in which it is proposed that all courses should be 
designated 'Engineering Mathematics'. Some Mathematics courses 
offered in the current Engineering programme are taught by the 
Department of Mathematics and numbered in a Mathematics sequence, 
while others are taught by the Faculty of Engineering and designated 
by Engineering numbers. The Engineering Faculty Council considers 
that all such courses in the new programme would be better 

numbered in an Engineering Mathematics sequence, with no implication 
regarding who would teach them. Such a procedure would involve the 
creation of a new distribution number, with possible budgetary 
problems when instructors are drawn from different Faculties. The 
Mathematics courses included in this submission are numbered in this 
new sequence, but the associated problems must still be investigated 
fully; if this procedure is ultimately considered impractical, there 
will be no difficulty in reverting to the existing number sequences. 


The descriptions of Computer Science courses are included in 
Section 9 purely for the sake of completeness, as they have all 
been approved by University Council previously. These courses 

are taken primarily by students outside the Faculty of Engineering; 
consequently, it is unnecessary to indicate the number of credits 
assigned to them using the same system as for courses in the 
Engineering programme. 


Comparison of Course Offerings in the Existing and the Proposed 


Programmes 


All courses in the proposed post-CEGEP programme in Engineering 
are of one term duration. Thus, in making a comparison between 
the number of courses in it and the number in the existing programme, 
both numbers must be quoted in the same manner. The equivalent of 
59 full-courses will be listed under the Faculty of Engineering in 
the 1970-71 calendar for the existing programme, whereas the 
corresponding number proposed for the post-CEGEP calendar is 52. 
Neither of these figures include Engineering 510, a requirement in 
both programmes as it involves no lecture or laboratory time. 
However, both figures include all other courses listed under the 
Faculty of Engineering regardless of who teaches them and, in the 
case of Computer Science, despite the fact that they are not part 
of the Engineering programme. 


355 Degree Requirements 


To be recommended for the degree 
student must have satisfactorily 
under the conditions approved by 
meeting, submitted to Universitv 


of Bachelor of Engineering, a 
completed the following credits 
EFC at its January 23, 1970 
Council under the title 


"Regulations for the Post-CEGEP Programme in Engineering’. 


Total 
Credits Credits 

GENERAL FACULTY REQUIREMENTS: 
E Math 391 Advanced Calculus & Ordinary 

Differential Equations ...... 3 
E Math 392 Vector Analysis & Matrix Algebra . 3 
E Math 393 Complex Variables Soe * Se HB ae ee og 3 
E Math 394 Applied Probability & Statistics . 3 
E 215 Engineering Graphics ....... 4 
E 222 Materzals Selence . «. 2 « a %@ © # 3 
E 242 Applied Méchani¢s . « « «© « «© « % 4 
E 343 Mechanics of Materials I ..... 4 
E 350 Thermodynamics I wi dep ot! ee we er ey os 3 
E 373 Physical Systems & Measurements I 4 
E 374 Physical Systems & Measurements II 4 
E 503 Engineering Economy & Practice . . 3 
E 510 Technical Rewerte '*? , or Mei ES OS te Ue pos 2 


Social Aspects of Engineering 


electives aC eee 


DEPARTMENTAL REQUIREMENTS: 


As specified under each Department 


Sections, a minimum of 


. . . . 


Sed: AES ae 2B 6 
~ 49 
in subsequent 
6) mw eS we HH IS 74‘?! 
CREDITS: At least - 120 


(1) To be submitted at the beginning of the academic year in 


which the student expects to 


(2) Departments may require up to 73 credits 


graduate. 


(leading to a total 


of 122 credits for graduation), 


The First Year Programme 


The first term of the programme will be common to all 


as follows: 


E Math 391 


Math 392 
222 
242 
373 


oOo BS w& 


Advanced Calculus 
Equations . . « « 


Vector Analysis & 
Materials Science 


Applied Mechanics 


& Ordinary Differential 


Matrix Algebra .... 


Physical Systems & Measurements I... . 


Departments 


Credits 


For students following the normal sequence of four academic years 


to complete the degree requirements, 


the second term will be 


common to the Departments of Civil and Mechanical Engineering, as 


follows: 


215 
343 
350 
374 


Oo 2 


Engineering Graphics 


Mechanics of Materials I ee a 


Thermodynamics I 


Physical Systems and Measurements II * « 


Credits 
Bg 4 


4 
. * 3 
4 


5 


The second term for students following the normal sequence of 
four academic years to complete the degree requirements in the 


Department of Electrical Engineering will be as follows: 


Math 493 
215 
343 
374 


Oo oS 


Partial Differential Equations 


Engineering Graphics i 


. . . . . 


Mechanics of Materials I wie ote AO. 3) Sah. da. 7% 


Physical Systems and Measurements II exe 


Credits 
3 


So PB DS 


5) 


Some students will be permitted to follow a sequence of three 
academic years to complete the degree requirements. 
second terms of that sequence will be identical to those shown 


above, but one or more courses must be added to the second term in 


The first and 


consultation with the Chairman of the Department the student 
intends to enter. 


Students admitted to the programme without previous credit f 
equivalent of Computer Science 211 must complete that course 


its equivalent before entering their second year of study in the 
Faculty of Engineering. 


(1) No credit will be given in the Engineering programme for 
Computer Science 211 or its equivalent, but students required 
to register for it must obtain a passing grade. 


‘e's agian 


or 


5. Department of Civil Engineering 


The requirements for the award of the B.Eng. degree in the 
Department of Civil Engineering will be as shown below. 


Total 
Credits Credits 

GENERAL FACULTY REQUIREMENTS (see Section 3) 49 
DEPARTMENTAL REQUIREMENTS: 
E Math 491 Transform Calculus & Partial 

Differential Equations ...... 3 
E 216 Introduction to Engineering Design 3 
E 351 Fluid Mechanics I Suet Poe se. Ser ek 44 e 3 
E 441 Mechanics of Materials II o> te 3 
E 451 Fluid Mechanics II ........ 4 
CE422 Engineering Materials ea se te x 4 
CE431 Geology B 4s Ge Bw ae ME RE oe 3 
CE453 Structural Engineering I ..... 4 
CE454 Structural Engineering II Bie Mae 4 
CE461 Hydrology s «© s ® #« # %~ #8 .¢ % 3 
CE462 Water Resources Engineering I Me 3 
CE471 Surveying‘? SM. RR ew we Ow) we 3 
CE473 Transportation Engineering I . 3 
CE5 31 Soild Mechanies Do. «© 6 = & # * @ % 3 
CE532 Founddtion6 «< « « «6 @ 4 «4 + 4 
CE555 Structural Engineering III... 4 
CE582 Public Health Engineering I ee & 
CE583 Public Health Engineering II. . 3 

Technical electives, at least .. 2 

— 73 
TOTAL CREDITS: At least ..... « 122 


Technical electives will be chosen from the following courses or 
other undergraduate courses approved by the Chairman of the 
Department or his representative. Six credits must be obtained 
in either Option S, T or W with at least six credits from the 
other Options. 


Credits Option 
B. 5:12 Operations Research ....... 3 xX 
E 541 Experimental Stress Analysis we. ie 3 X 
CE533 Soil Mechanics II ee ee ee ee 3 


(1) Summer school to be taken before entering second year of study 
in the Faculty of Engineering. 
Continued . 


nN 


Dept. 


CE55-3 
CE556 
CE557 
CE565 
CE566 
CE574 
CE575 
CE576 


of Civil Engineering (cont'd) 


Matrix Analysis of Structures 
Structural Engineering IV 
Structural Engineering Project 
Water Resources Engineering II 
Water Resources Engineering III 
Transportation Engineering II 


Transportation Engineering III 


Urban Planning 


Option 


~*~ H AF FH NH ™ 


Department of Electrical Engineering 


The requirements for the award of the B.Eng. 


degree in the 


Department of Electrical Engineering will be as shown below. 


GENERAL FACULTY REQUIREMENTS (see Section 3) 


DEPARTMENTAL REQUIREMENTS: 


E Math 492 
E Math 493 
E 471 
E 473 
EE411 
EE421 
EE422 
EE431 
EE441 
EE451 
EE501 
EE512 
EE561 
EE582 
EE583 


Transform Calculus . 2. « «© © © @ « » 
Partial Differential Equations ... 
Physical Systems & Measurements III. 
Control Systems I er 
Electrical Properties of Solids .. 
Electronics I wo et wt He OM ie el & 

ELEctroniGs “TT «ox & wie awe * &% & « 
EBlectromechanics I. «ss s+ #& & & 
Network Theory I ....... 4.6. 

Electromagnetic Field Theory .... 
Electrical Engineering Seminar... 
Semiconductor Physics ....... 
Communication Theory ........ 
Electrical Engineering Project I... 
Electrical Engineering Project II . 


Technical electives, at least <-w” e 


TOTAL CREDITS: At least . 


Credits 


Total 
Credits 


49 


Technical electives will be chosen from the following courses. 
All elective patterns must be approved by the Chairman of the 
Department or his representative. 


Math 494 
Math 495 
35.1 
bap 
512 
57D 
576 
577 
E 578 


EE432 
EE513 


Yo © ©» BB  & & wo 


Introduction to Stochastic Processes 


Numerical Methods in Engineering Systems 


Fluid Mechanics I e % R 

Computer Organization & Software 
Operations Research ........ 
Digital Computers in Systems .... 
Control Systems II ae 


Control Systems III 


Control Systems IV ee ee ee ee 
Electromechanics II aR eB a A can Ue 
Semiconductor Devices Design... . 


Ww 


WwW PF BF BP PB B WwW B W WwW 


25 


Credits 


Continued 


6. Dept. of Electrical Engineering (cont'd) 


Credits 
EE521 Electronics EIR « « « » $ «es & a ~ 8 she. 4 
EE541 Network Theory IT 2. 4 6 «4% * &@ @ ww « =. Ys 3 
EE542 Network Theory III SS -S er er So we. at ere? & 3 
EE543 Network Theory IV. 5 «sk SS we a ee a 3 
EE551 Electromagnetic Wave Propogation 6 sec Ue -@: 8 345 
EE552 Microwave Engineering ........, a © @ 335 
EE562 Statistical Communication THEOKY ~«. «6 « 4 3 
EE571 Electrical Power System Engineering . . 4 


. id: 
Any two Computer Science courses offerea' 


(1) Other than Computer Science 211; 3,5 credits will be assigned 
to all Computer Science courses. 


Ts 


Department of Mechanical Engineerin 
een net engineering 


The requirements for the award of the B.Eng. degree in the 
Department of Mechanical Engineering will be as shown below. 


Total 
Credits Credits 

GENERAL FACULTY REQUIREMENTS (see Section 3) 49 
DEPARTMENTAL REQUIREMENTS: 
E Math 491 Transform Calculus & Partial 

bitierential Pquations& . . « < « < « 3 
E 216 Introduction to Engineering II Design 3 
E 351 Fluid Mechanics I Sy BP i ge as, Cae ce 3 
E 441 Mechanics of Materials II a er ee 3 
E 451 FlG1d Mechanice ET .. «© « * s «v6 ~ 4 
E 471 Physical Systems & Measurements III 4 
E 473 Control Systems I ee ee a 4 
EE431 Electromechanics I. ...+.««s.s 4 
ME 422 Heat Treatment of Metals ...... 4 
ME423 Mechanical Properties of Metals . 8 3 
ME 443 Kinematics of Mechanisms ...... 3 
ME444 Dynamics of Machines ........, 4.5 
ME454 Thermodynamics II Pr ee ee ee 4 
ME455 Heat Transfer I a Wah! ee Oe we a” we, “ 
ME541 Machiné Design Ta « «sw « & * @ x 4.5 

Technical electives, at least se 17 

71 
TOTAL CREDITS: At least ...... 120 


Technical electives will be chosen from the following courses 
from within the same Option, A, B or Cc. All elective patterns 
must be approved by the Chairman of the Department or his 
representative. 


Credits Option= 
E 511 Computer Organization & Software... 4 B,C 
E 512 Operations Research e) @. Se we ay oe ee Gs 3 B 
E 541 Experimental Stress Analysis .... 3 B 
BE 575 Digital Computers in Systems .... 4 B,C 
E 576 Control Systems II je: te Oe eS Se aS B,¢ 
BE S77 Control Systems III 3 GP 3D. A. e, cie. et “ Cc 
E 578 Control Systems IV o Sie Sw we wwe 4 € 
EE421 Electronics I i ci Se er tA sn ae 4 AyB pC 


Continued .. 


Dept. of Mechanical Engineering (cont'd) 


EE422 Blectronics EE 1 6 + » « « 
EE432 Electromechanics II ees 
ME521 Manufacturing Processes : 
ME542 Machine Design II OS Me BR oe 
ME543 Mechanical Vibrations ... 
ME551 Gas Dynamics a ee ee er ee 
ME553 Fluid Machinery eT ow. aoe ets 
ME554 Environmental Control e. a 
ME556 Statistical Thermodynamics .. 
ME557 Thermodynamics III ...... 
ME558 Heat Transfer II ...... 


ME581 Design or Experimental Project 


Credits 


ry 


w F&F FF WwW WwW WwW BP B BP wow 


Options 
ec 
rs 


, 


7B, 


G 


, 


A 
B 
B 
A 
A 
A 
A 
A 
A 
A,C 
A 


7B 


8. Course Descriptions 


ENGINEERING MATHEMATICS 


Engineering Mathematics 391 Advanced Calculus and Ordinary Differential 
Equations 


Differentiation and integration of functions of several variables. 
Ordinary differential equations. Applicationsto the solution of physica’ 
systems. Numerical methods. 

Lectures: 3 hrs/week 

Tutorial: 1 hr /week 

Credits: 3 


Engineering Mathematics 392 Vector Analysis and Matrix Alegebra 


Vector calculus. Matrices. Linear vector Spaces. Linear transformation: . 
Diagonalization of matrices. Cayley-Hamilton theorem. Sylvester's Theorem. 
Quadratic forms. Numerical methods. Applications. 

Lectures: 3 hrs/week 

Tutorial: 1 hr /week 

Prerequisite: E. Math 391 previously or concurrently. 

Credits: 3 


Engineering Mathematics 393 Complex Variables 
Functions of complex variables, Analytic functions. Cauchy's integral thexem. 
Series expansions. Residue theorem. Applications to integration. 

Conformal mapping. 

Lectures: 3 hrs/week 

Prereaquisite: Engineering Mathematics 391 
Credits: 3 


Engineering Mathematics 394 Applied Probability and Statistics 


Elementary probability theory. Binomial, normal and Poisson distribution 
Sampling and decision theory. Curve fitting. Correlation theory. 
Applicationsto the analysis of experimental results. Factorial plans. 
Lectures: 3 hrs/week 

Prerequisite: Engineering Mathematics 391 

Credits: 3 


Engineering Mathematics 491 Transform Calculus and Partial Differentia? 
Equations 


The Laplace transform : Laplace transforms and their properties, solu: 
of linear differential equations with constant coefficients. Further 
theorems and their applications. The Fourier transform: orthogonal 
functions, expansion of a function in orthogonal functions, the Fourie: 
series, the Fourier integral, the Fourier transform, the convolution 
theorem. Partial differential equations: Physical foundations of partial 
differential equations. Introduction to boundary value problems. 


Lectures: 3 hrs/week 
Prerequisite: Engineering Mathematics 391 
Credits: 3 


Engineering Mathematics 492 Transform Calculus 


Orthogonal functions, expansion of a given function in terms of 
orthogonal functions. The Fourier Series. The Fourier integral and the 
Fourier transform pair. Singularity functions. Fourier transforms of 
periodic functions. The sampling theorem. The fast Fourier transform. 
The Laplace transform. The Z transform. 

Lectures: 3 hrs/week 

Prerequisite: Engineering Mathematics 391 

Credit: 3 


Engineering Mathematics 493 Partial Differential Equations 


Physical foundations of several types of linear partial differential 
equations. The Laplacian in various coordinate systems. The decomposit): 
of a partial differential equation into a set of ordinary differential 
equations. The Sturm Lionville problem. Special functions. Boundary 
value problems with emphasis on transmission line problems. 

Lectures: 3 hrs/week 

Prerequisite: Engineering Mathematics 391 

Credit: 3 


Engineering Mathematics 494 Introduction to Stochastic Processes 


The concept of a random variable. Distribution and density functions. 
Functions of one random variable. Two random variables. Functions of 

two random variables. Properties of the multivariable normal distributi:: 
General concepts of stochastic processes. Correlation and power spectru 
of stationary processes. 

Lectures: 3 hrs/week 

Prerequisite: Engineering Mathematics 394 

Credits: 3 


Engineering Mathematics 495 Numerical Methods in Engineering Systems 


Methods of numerical solution of mathematical models in engineering. 
Interpolation. Quadratures for numerical differentiation and integratici 
of tabulated functions. Zeros of polynomials. Systems of linear and 
non-linear algebraic equations. Numerical solutions of ordinary 
differential equations using single and multi-step methods. Analysis of 
round-off and discretization errors. Numerical techniques for the 
inversion of matrices, and for determining eigenvalues and eigenvectors 
of matrices, state vectors, transfer vectors and matrices. 

Lectures: 3 hrs/week 

Prerequisites: Engineering Mathematics 391 and 392 

Credits:. 3 


ENGINEERING 


Engineering 215 Enaineering Graphics 


Elements of orthogonal projection, principal and supplementary 

views, analysis of three dimensional Spatial relationships of points, 
lines, planes and solids; Introduction to sectioning conventions, 
industrial fasteners, and preparation of detail and assembly drawings. 
Lectures: 3 hrs/week 

Laboratory:2 hrs /week 

Credits: 4 


Engineering 216 Introduction to Engineering Design 


Introduction to engineering design procedures through the use of open- 
ended design projects. Lecture topics will include engineering design 
process, consideration of alternatives, specifications, selection of 
materials, fundamentals of manufacturing processes, dimensioning for 
manufacture and interchangeability, surface finish; presentation of 
engineering data and calculations; application of computer graphics 
in design. 

Lectures: 2 hrs/week 

Laboratory: 2 hrs/week 

Prerequisite: Engineering 215, Computer Science 211 or equivalent 
Credits: 


Engineering 222 Materials Science 


A study of the relationships between properties and internal structure 
and of the mechanisms of structural change. Atomic bonding; molecular, 
crystalline and amorphous structures. Structural imperfections and atci 
movements. Microstructure, plastic deformation and mechanical propertic 
of ceramics. Structure and mechanical properties of polymers. 

Lectures: 3 hrs/week 

Tutorial: 1 hr /week 

Credits: 3 


Engineering 242 Applied Mechanics 


Force systems and equilibrium of particles and rigid bodies. Distribut« 
forces, friction, Statically determinate systems. Work and energy. 
Principles of particle kinematics and dynamics. Rigid body motion. 
Impulse and momentum. Dynamics of a system of particles and rigid bod- 
Energy methods. 

Lectures: 4 hrs/week 

Tutorial: 1 hr / week 

Prerequisite: Engineering Math 391 previously or concurrently 

Credits: 4 


Engineering 343 Mechanics of Materials I 


Stress, strain and elasticity; analysis and design of structural and 

machine elements subjected to axial, torsional, and bending loads; 

shear and bending moment diagrams; deflections; analysis of statically 

indeterminate systems; combined stresses; composite beams. 

Lectures : 3 hrs/week 

Laboratory: 3 hrs/week, alternate weeks 

Tutorial: 1 hr/week 

Prerequisites: Engineering 242, Engineering Mathematics 391, 
Engineering Mathematics 392 previously or concurrently. 

Credits: 4 


Lis 


Engineering 350 Thermodynamics I 


Basic principles of thermodynamics and their application to various 
systems composed of pure substances and their homogeneous non-react- 
ive mixtures. Simple power production and utilization cycles. 
Lectures: 3 hours per week 

Tutorial: 1 hour per week 

Credits: 3 


Engineering 351 Fluid Mechanics I 


Fluid properties and flow characteristics; fluid statics, basic 
laws for systems and control volumes, conservation of mass, linear- 
momentum equations, moment-of-momentum equations, first law of 
thermodynamics, Bernoulli equation, kinematics of flow, dynamics 

of flow, dimensional analysis and similitude, characteristics of 
real fluid flow, flow measurement. 

Lectures: 3 hours per week 

Tutorial: 1 hour per week 

Prerequisites: Engineering Mathematics 391 & 392, Engineering 350 
Credits: 3 


Engineering 373 Physical Systems & Measurements I 


Definition of dynamical system; lumped system elements, mechanical, 
electrical, fluid, and thermal ; generalized lumped elements; 
modelling of simple systems; solutions of the equations for lst 

and 2nd order systems; analog computation in the study of system 
dynamics. 

Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 

Tutorial: 1 hour per week 

Prerequisite: Engineering Mathematics 391, previously or concurrently 
Credits: 4 


Engineering 374 Physical Systems & Measurements II 


Network representation of systems; formulation of system equations; 

frequency response methods; generalized impedances; signal analysis, 

singularity functions, periodic functions. 

Lectures: 3 hours per week 

Laboratorv: 3 hours per week, alternate weeks 

Tutorial: 1 hour per week 

Prerequisite: Engineering Mathematics 391, previously or concurrently 
Engineering 373 

Credits: 4 


Engineering 441 Mechanics of Materials II 


Dynamic loading, repeated loads, stress concentrations and fatigue, 
introduction to inelastic action, energy methods, 

theories of failure, shear centre, unsymmetrical bending, bending 
of curved bars, introduction to linearized mathematical theory of 
elasticity, introduction to elastic stability. 

Lectures: 3 hours per week 

Prerequisites: Engineering Mathematics 392, Engineering 343 
Credits: 3 


1 Gis 


Engineering 451 Fluid Mechanics II 


Navier-Stokes equations, incompressible, viscous flow, boundary 

layer theory, one-dimensional compressible flow, isentropic flow, 

normal shock, operation of nozzles and diffusers, flow through 

constant area ducts with friction, differential equations for 

open channel flow, specific energy, gravity waves, hydraulic 

jump. Selected experiments in incompressible, compressible, 

subsonic and supersonic flow. 

Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 

Prerequisites: Engineering Mathematics 491, previously or concurrent- 
ly; Engineering 351. 

Credits: 4 


Engineering 471 Physical Systems & Measurements III 


Advanced methods of systems analysis; introduction to distributed 
systems; introduction to non-linear systems and their simulation; 
case studies of electrical, mechanical and combined systems. 
Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 

Prerequisites: Engineering Mathematics 391 & 392, Fngineering 374 
Credits: 4 


Engineering 473 Control Systems I - Linear Control Systems 


General feedback theory; time and frequency domain analysis of 

feedback control systems; stability criteria; design of simple 

feedback control systems; introduction to state-space methods. 

Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 

Prerequisites: Engineering Mathematics 393 & 491, previously or 
concurrently, or 393, 492 previously or concurrently 
& 493 previously or concurrently; Engineering 471 

Credits: 4 

Engineering 503 Engineering Economy & Practice 


Different branches of law. Engineering registration. Negli- 
gence. Law vs. Ethics. Contracts. Labour organizations and 
legislation and Workmen's Compensation Act. Organization and 
financing of business enterprise. Functions of management. 
CPM and PERT. Economy studies for decision making. Annual 
cost method. Present worth method. Rate of return method. 
Multiple alternatives. Depreciation. Income tax. 

Lectures: 3 hours per week 

Credits: 3 


Engineering 510 Technical Report 
Each Engineering student must submit a technical report on enter- 


ing his final year. This report should be from 2,000 to 5,000 
words in length, on a topic drawn from the engineering experience 


17. 


of the student during his summer work. If a suitable topic based 
on personal experience is not available, the student may write on 

a topic connected with engineering, scientific or industrial work. 
Any student may consult the Chairman of his Department concerning 

the suitability of his proposed topic. If it is judged suitable, 
the letter of approval must accompany the report. 


The report, including an abstract, must be suitably documented and 
illustrated, must be typewritten on one side only of 84" x 11" 
white paper of good quality and must be suitably bound. Students 
are referred to Kate L. Turabian, A Manual for Writers of Term 
Papers, Theses and Dissertations, for matters of style and nota- 
tion. 


The report is to be submitted by the third Monday after Fall class- 
es begin. With the exception of special circumstances approved 

by the Engineering Undergraduate Studies Committee in individual 
cases, any acceptable report submitted after this date will re- 
ceive an S grade. 

Credits: 2 


Engineering 511 Computer Organization & Software 


Logical basis of computer structure; machine organization and 
functional units; machine programming including subroutines, 

linkages, macros and assembly systems; compilers and operating systems. 
Lectures: 3 hours per week 

Laboratory: 1% hours per week 

Prerequisite: Computer Science 211 or equivalent 

Credits: 4 


Engineering 512 Operations Research 


An introduction to the application of mathematical models to 
various industrial problems: queueing theory, game theory, linear 
programming, inventory theory and Monte Carlo processes. 
Lectures: 3 hours per week 

Laboratory: 14 hours per week 

Prerequisite: Computer Science 211 or equivalent 

Credits: 3 


Engineering 541 Experimental Stress Analysis 


A study of modern experimental methods of determining stresses and 
strains; mechanical, electrical and optical strain gauges; 
photoelasticity; brittle coatings; model analysis. 

Lectures: 2 hours per week 

Laboratory: 3 hours per week 

Prerequisite: Engineering 441 

Credits: 3 


Engineering 575. Digital Computers in Systems 


A study of the application of digital computers to control 
systems. Topics to be studied include sampled data systems; 
coding and data transmission; interfaces and analog-digital 
conversion techniques; simulation of discrete systems. 
Lectures: 3 hours per week 
Laboratory: 3 hours per week, alternate weeks 
Prerequisites: Engineering 511 & 576 
Credits: 4 


Engineering 576. Control Systems II State Space Methods 


State-space analysis of continuous and discrete systems; 
the state transition matrix; concepts of controllability and 
observability; Liapunov stability theorems; introduction to 
optimal control theory. 

Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 

Prerequisites: Engineering 473, Engineering Mathematics 393 
& 491 or 393, 492 & 493 

Credits: 4 


Engineering 577. Control Systems III - Stochastic and Non- 
Linear Systems 


Analysis of control systems having stochastic inputs; 
non-linear control system analysis. 
Lectures; 3 hours per week 
Laboratory: 3 hours per week, alternate weeks 
Prerequisites: Engineering 473, Engineering Mathematics 393 
& 491 or 393, 492 & 493 
Credits: 4 


Engineering 578. Control Systems IV - Control System Design 


A course in Industrial Process Control Design Procedures b 
case study, including practical sensing, control, and activating 
elements and their characteristics, and an introduction to 
direct digital control. 

Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 
Prerequisite: Engineering 577 

Credits: 4 


SOCIAL ASPECTS OF ENGINEERING ELECTIVES 
Engineering 591. Engineers and Society I 


Engineers are increasingly affecting, and being affected by, 
people. This course will trace the parallel developments in 
ideas and attitudes towards engineering and society. 

Lectures: 3 hours per week 
Prerequisite: Completion of 70 credits 
Credits: 3 


18. 
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Engineering 592. Engineers and Society II 


Engineers will be paying more attention in the future to 
the impact of their work on people. This course will develop 
ways of forecasting and assessing technological and social 
change. 

Lectures; 3 hours per week 
Prerequisite: Engineering 591 
Credits: 3 


Engineering 593. The Impact of Science and Technology in 
Society I 


Exposition of the profound influences that (1) science has 
had on the intellectual life of mankind and (2) technological 
innovations have had on the organization of society. Part l 
considers the historical aspects, including the industrial 
revolution, by thoroughly examining certain highlights. 
Gallileo, Descartes and Newton and the subsequent steady advance 
in technology. Darwin, evolution and evolutionism. Advances in 
electricity and magnetism and industrial electrification. 
Seminars: 3 hours per week 
Prerequisite: Completion of 70 credits 
Credits: 3 


Engineering 593. The Impact of Science and Technology in 
Society I 


Exposition of the profound influences that (1) science 
has had on the intellectual life of mankind and (2) society. 
Part 1 considers the historical aspects, including the 
industrial revolution, by thoroughly examining certain high- 
lights. Gallileo, Descartes and Newton and the subsequent 
steady advance in technology. Darwin, evolution and evolu- 
tionism. Advances in electricity and magnetism and industrial 
electrification. 

SEMINARS: 3 hours per week 
PREREQUISITE: Completion of 70 credits 
CREDITS: 3 


Engineering 594. The Impact of Science and Technology in 
Society II 


This course considers the scientific and technological 
advances of the 20th century, examines the influences and 
problems of the present and proceeds to formulate criteria 
for directing technological innovation. Remote sensing, 
feed-back control and automation. Mass production and quality 
control. Power and natural resources. Pollution, ecology and 
population density. Communications technology and the under- 
standing media. The two cultures and the new Luddites. Utopias. 
Seminars: 3 hours per week 
Prereauisite: Engineering 593. 

Credits: 3 


CIVIL ENGINEERING 


Civil Engineering 422. Engineering Materials 


Engineering properties of steel and other selected 
structural metals; heat treatment of steel and aluminum 
alloys. Properties of woods. Engineering properties and 
design of concrete. Bituminous materials. Ceramics. 
Design characteristics and significance of test results 
of materials used in engineering construction. Introduc- 
tion to composite materials. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week 
Prerequisite: Engineering 222 
Credits: 4 


Civil Engineering 431. Geology 


Basic principles of physical and structural geology, 
with emphasis on topics related to Civil Engineering; 
study of minerals, rocks and soil types, load formation, 
techniques of air photo interpretations and geological 
maps. 


Lectures: 2 hours per week 

Laboratory: 3 hours per week, alternate weeks 
Prerequisite: Completion of 40 credits 

Credits: 3 


Civil Engineering 453. Structural Engineering I 


Basic structural concepts; principles of structural 
mechanics; design concepts; simple metal and timber 
structures under dead and live loads (beams, compression 
members, beam-columns, and trusses); introduction to 
structural stability, digital computer applications to 
analysis and design. 


Lectures: 3 hours per week 
Laboratory: 2 hours per week 
Prerequisites: Engineering 242 
Engineering 441, previously or concurrently 
Credits: 4 
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Civil Engineering 454. Structural Engineering II 


Approximate methods of building frame analysis. 
Properties and behaviour of reinforced concrete (beams, 
columns, and beam-columns); design of simple reinforced 
concrete structures; introduction to prestressed con- 
crete. Computer applications. 


Lectures: 3 hours per week 
Laboratory: 2 hours per week 
Prerequisite: Civil Engineering 453 
Credits: 4 


Civil Engineering 461. Hydrology 


Principles of hydrology and methods of analysis for 
engineering planning and design; hydrologic cycles, data 
collection and interpretation; relation to air mass move- 
ments, precipitation, evaporation, stream flow, floods, 
groundwater and drainage. 


Lectures: 3 hours per week 
Prerequisite: Engineering Mathematics 394, Engineering 351 
Credits: 3 


Civil Engineering 462. Water Resources Engineering I 


Open-channel flow and its classifications. Open 
channels and their properties. Energy and momentum prin- 
ciples. Critical flow: computation and applications. 
Development of uniform flow and its formulas. Computation 
of uniform flow. Design of channels for uniform flow. 
Gradually varied flow: theory and analysis, methods of 
computation and practical problems. 


Lectures: 3 hours per week 
Prerequisites: Engineering 351 

Engineering 451 previously or concurrently 
Credits: 


Civil Engineering 471. Surveying 


Elementary operations employed in engineering surveying; 
use, care and adjustment of instruments; linear and angular 
measurements; traversing; earthwork calculations; theory 
of erros; horizontal and vertical curves and curve layout; 
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Slope stakes and grades; application of surveying methods 
to city, land and topographic surveying and introduction 
to advanced surveying techniques; use of digital com- 
puters in survey calculations. 


Summer school taken before entering second year of 
study in the Faculty of Engineering. 
Lectures and Field Work: 8 hours per day 


6 days per week for 3 weeks 
Credits: 


Civil Engineering 473. Transportation Engineering I 


A survey of all transportation modes and introduction 
to some recent concepts of transportation system planning. 
Social and economic importance of transportation; develop- 
ment and history of transportation; essential elements of 
a transportation system; characteristics of rail, road, air, 
water, pipeline and other transportation modes. Transport- 
ation planning - land use and traffic, multiple use of right- 
of-way team approach; route and terminal location. 


Lectures: 3 hours per week 
Prerequisite: Completion of 40 credits 
Credits: 3 


Civil Engineering 531. Soil Mechanics I 


Index properties and classification of soils. Weight- 
volume relationships. Soil structure. Clay mineralogy. 
Moisture-density relationships. Capillarity. Permeability. 
Flow nets and seepage. Neutral and effective stresses. 
Consolidation theory. Shear strength. Frost action. 
Stresses in soil due to external loads. 

Laboratory tests to illustrate lecture topics. 


Lectures: 2 hours per week 
Laboratory: 3 hours per week 
Prerequisite: Civil Engineering 422 
Credits: i. 


Civil Engineering 532. Foundations 


Soils, rocks and soil moisture. Soil exploration. 
Loads, bearing capacity and settlement. Lateral pressures. 
Foundation drainage and waterproofing. Spread footings. 
Strip footings. Combined footings. Pile foundations. 
Caissons. Retaining walls. Sheet piling walls. Braced 
cofferdams. Cellular cofferdams. Anchors. 


Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 
Prerequisites: Civil Engineering 454 ¢ 531 
Credits: 4 


226 


23% 


Civil Engineering 533. Soil Mechanics II 


Selected topics in mechanics of soil media including 
water flow, rheological behaviour, failure theories, and 
ideal materials. 


Lectures: 3 hours per week 
Prerequisite: Civil Engineering 531 
Credits: a 


Civil Engineering 553. Matrix Analysis of Structures 


Classical and matrix methods of structural analysis; 
influence coefficients, transformation matrices. Matrix 
formulation of the force method and of the displacement 
method of analysis. Computer applications. 


Lectures: 3 hours per week 
Prerequisite: E Math 491, Civil Engineering 555 
Credits: a 


Civil Engineering 555. Structural Engineering III 


Elastic deformations of structures; classical and 
modern methods of analysis of statically indeterminate 
structures; introduction to limit analysis and design of 
metal frames and ultimate design of statically indeterminate 
reinforced concrete structures. Computer applications. 


Lectures: 3 hours per week 

Laboratory: 2 hours per week 

Prerequisite: E Math 392, Civil Engineering 454 
Credits: 4 
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Civil Engineering 556. Structural Engineering IV 


Extension of previous discussions; reinforced 
concrete slabs; prestressed concrete structures; analysis 
and design of building frames; simple shell structures. 


Lectures: 2 hours per week 
Laboratory: 3 hours per week 
Prerequisite: Civil Engineering 555 
Credits: 3 


Civil Engineering 557. Structural Engineering Project 


Various design considerations and current specifica- 
tions. Behaviour and design of connections; synthesizing 
problems for timber, reinforced concrete and steel bridges. 


Lectures: 2 hours per week 
Laboratory: 3 hours per week 
Prerequisites: Civil Engineering 556 
Credits: 3 


Civil Engineering 565. Water Resources Engineering II 


Project planning. Selection of type of dam. Founda- 
tions and construction materials. Earthfill, rockfill and 
concrete dams. Spillways and outlet works. Diversion during 
construction. Maintenance and operation. Sample specifica- 
tions. 


Lectures: 2 hours per week 

Laboratory: 3 hours per week 

Prerequisites: Civil Engineering 462, Civil Engineering 531 
previously or concurrently 

Credits: 3 


Civil Engineering 566. Water Resources Engineering III 


Descriptive and quantitative hydrology. Groundwater. 
Reservoirs. Control structures. Measurement techniques. 
Open channels. Hydraulic machinery. Economic and graphical 
analysis. River engineering and navigation. Flood control. 
Planning and design of water resources systems. 


Lectures: 2 hours per week 
Laboratory: 3 hours per week 
Prerequisites: Civil Engineering 461 & 565 
Credits: 3 


Civil Engineering 574. Transportation Engineering II 


Design controls and criteria including traffic and 
highway characteristics and capacity. Location and 
right-of-way. Earthworks. Geometric design of highways 
and terminals. Pavement design. Highway design project. 


Lectures: 2 hours per week 
Laboratory: 3 hours per week 
Prerequisites: Civil Engineering 471 & 473 
Credits: 3 


Civil Engineering 575. Transportation Engineering III 


Highway drainage. Highway economic analysis. Inter- 
sections and interchanges. Introduction to railroad engin- 
eering. Introduction to airport engineering. Highway 
design project. 


Lectures: 2 hours per week 
Laboratory: 3 hours per week 
Prerequisite: Civil Engineering 574 
Credits: 3 


Civil Engineering 576. Urban Planning 


The general planning process. Basic studies: 
population, economic and land use. Land use planning. 
Capital improvement programs and financing. Plan im- 
plementation. 


Lectures: 3 hours per week 
Prerequisite: Completion of 70 credits 
Credits: 3 


Civil Engineering 582. Public Health Engineering I 


Studies on theory and design of domestic industrial 
water supply systems; collection; development of water 
sources; analysis and design of distribution systems; 
treatment of raw water; design of treatment plants and 
facilities; pumps and pumping stations; chemicals and 
their use in water pruification. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week 
Prerequisites: Engineering Mathematics 394 

Civil Engineering 462 
Credits: 4 
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Civil Engineering 583. Public Health Engineering II 


Design of sewage collection facilities; municipal 
and industrial waste disposal; design of sewage treatment 
plants and disposal works; application of chemistry and 
bacteriology to design and operation units. 


Lectures: 3 hours per week 
Prerequisites: Engineering 351, Civil Engineering 462 
Credits: 3 
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ELECTRICAL ENGINEERING 


Electrical Engineering 411. Electrical Properties of Solids. 


Crystal structure, reciprocal lattice, dynamics of 
crystal lattices, outline of quantum and statistical mechanics, 
electronic conduction, semiconductors, superconductivity, dielec- 
trics, magnetism. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week, alternate weeks 
Prerequisite: Engineering 222 
Credits: 4 


Electrical Engineering 421. Electronics I 


Characteristics of diodes, vacuum tubes, transistors, 
and associated devices; application to the basic processes of 
rectification, amplification, oscillation, and modulation. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week 
Prerequisite: Engineering Mathematics 391, Engrg 471 
Credits: 4 


Electrical Engineering 422. Electronics II 


A further, more detailed discussion of the topics 
listed in Electrical Engineering 421; practical circuits for 
amplifiers (Class A,B and C); oscillators, modulators, etc. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week 
Prerequisite: EE 421 
Credits: 4 


Electrical Engineering 431. Electromechanics I 


Energy in singly and doubly excited systems; electro- 
mechanical energy conversion principles; basic features of 
rotating machines; ideal d.c., polyphase induction, and 
synchronous machines. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week 
Prerequisite: Engineering Math 391, Engineering 471 
Credits: 4 
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Electrical Engineering 432. Electromechanics II 


More detailed study of d.c., polyphase induction and 
synchronous machines, including the effects of magnetic satura- 
tion; single-phase fractional-horsepower motors; transformers 
in 3-phase circuits; static rectifiers and inverters; applica- 
tion of thermal networks to the rating of machines. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week, alternate weeks 
Prerequisite: EE 431 
Credits: 4 


Electrical Engineering 441. Network Theory I 


Networks containing active elements. Topological 
formulas for network analysis. Indefinite admittance matrix. 
Two-port networks. Characteristic functions of a two-port. 
Scattering parameters. Filter design. 


Lectures: 3 hours per week 
Prerequisite: Engineering Math 391, Engineering 471 
Credits: 3 


Electrical Engineering 451. Electromagnetic Field Theory 


The field concept. Maxwell's equations. Boundary 
conditions. Power and energy. The electrostatic field. 
Electrostatic potential. The concept of capacitance (methods 
of solutions for the Laplace equation) . Polarization. The 
concept of local field in matter. The magnetostatic field. 
The Briot-Savart law. The inductance concept. The scalar 
magnetic potential. The resistance concept. General energy 
relations. 


Lectures: 3 hours per week 
Tutorial: 3 hours per week, alternate weeks 


Prerequisite: Engineering Mathematics 391 
Credits: 3 


Electrical Engineering 501. Electrical Engineering Seminar 


In the second term of the final year, students in 
Electrical Engineering hold meetings with faculty members. 
These meetings are organized to provide the student with an 
opportunity to exercise his ability to present and to defend 
his thoughts on topics of his own choice. Students will be 
encouraged to devote some of their discussions to such topics 
as continuing professional education, professional societies, 
organization of engineering employment, and professional ethics. 


Seminars: 2 hours per week 
Prerequisite: Registration in final year 
Credits: l 
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Electrical Engineering 512. Semiconductor Physics 


Electronsin periodic lattices, intrinsic and extrin- 
sic semiconductors; p-n junctions, rectifiers and transistors; 
material and devices technology. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week, alternate weeks 
Prerequisite: EE 411 
Credits: 3.5 


Electrical Engineering 513. Semiconductor Devices Design 


Junction and field-effect transistors; surface effects 
and surface-controlled devices; other semiconductor devices; 
device technology. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week, alternate weeks 
Prerequisite: EE 512 
Credits: 3.5 


Electrical Engineering 521. Electronics III 


A continuation of the material of course EE 422; wave- 
shaping circuits and digital logic circuits. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week 
Prerequisite: EE 422 
Credits: 4 


Electrical Engineering 541. Network Theory II - Introduction to 


Synthesis 
Positive real functions. The synthesis of passive 
two element kind one and two port networks. Introduction to 


the synthesis of active RC networks. 


Lectures: 3 hours per week 
Prerequisite: Engineering Math 492, EE 441 


Credits: 3 


Electrical Engineering 542. Network Theory III - Non-linear 
Network Theory 


Non-linear network elements. Classification of non- 
linear networks. Formulation of network equations. Numerical 
methods for the solution of multivariable non-linear equations. 
Analysis and synthesis of non-linear resistive networks. 
Application to the biasing of semiconductor circuits. 


Lectures: 3 hours per week 
Prerequisite: EE 441 
Credits: 3 


Electrical Engineering 543. Network Theory IV - Topics in Network 
Theory 


Topics will be chosen to coincide with the common 
interests of the instructor and students. 


Lectures: 3 hours per week 
Prerequisite: EE 541 & 542 
Credits: 3 


Electrical Engineering 551. Electromagnetic Wave Propagation 


The homogeneous wave equation. Plane wave propaga- 
tion. Radiating systems. Field theory of guided waves. 
Transmission lines. Smith chart, impedance matching. Effect 
of wall losses. Coupled modes and periodic structures. 
Electromechanical waves on electron beams. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week, alternate weeks 


Prerequisite: Engineering Math 493, EE 451 
Credits: 3.5 


Electrical Engineering 552. Microwave Engineering 


Circuit theory for waveguiding systems. Impedance 
transformation and matching. Waveguide discontinuities. 
Cavity resonators. Microwave filter design. Ferrite devices. 
The reflex klystron. The magnetron. The travelling wave 
tube. Parametric amplifiers. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week, alternate weeks 
Prerequisite: EE 551 
Credits: 3-5 


Electrical Engineering 561. Communication Theory 


Principles of amplitude, angle and pulse modulation. 
Components including modulators, mixers, limiters and demodula- 
tors. Representative examples of complete transmission systems. 
Qualitative treatment of modulation systems in the presence of 
noise. 


Lectures: 3 hours per week 
Prerequisite: Engineering Mathematics 492 
Credits: 3 


Electrical Engineering 562. Statistical Communication Theory 


Transmission and filtering of random signals. Linear 
mean square optimum filters. Analysis of modulation systems 
in the presence of noise. Introduction to information theory. 


Lectures: 3 hours per week 
Prerequisites: Engineering Mathematics 494, 
EE 561 
Credits: 3 


Electrical Engineering 571. Electrical Power System Engineering 


Inductance, capacitance, resistance of polyphase trans- 
mission lines; current and voltage relations of transmission 
lines; load flow studies; symmetrical and unsymmetrical faults; 
power system stability. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week, alternate weeks 
Prerequisite: EE 431 
Credits: 4 


Electrical Engineering 582. Electrical Engineering Project I 


The Electrical Engineering project provides an oppor- 
tunity for each student to carry out a small design project 
associated with one or more of the specialist elective courses, 
under the supervision of a faculty member. The nature of the 
project selected should be such as to require independent study 
of current technical literature. When feasible the designs 
will be assessed in the laboratory. Each student is to present 
a complete report at the end of the project. 


Equivalent laboratory time: 2 hours per week 
Prerequisite: Completion of 80 credits, 
registration in EE 583 
Credits: 2 


Electrical Engineering 583. Electrical Engineering Project II 
A continuation of Electrical Engineering 582. 
Equivalent laboratory time: 3 hours per week 


Prerequisite: EE 582 
Credits: 3 
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MECHANICAL ENGINEERING 


Mechanical Engineering 422. Heat Treatment of Metals 


Science and technology of heat treating of metals; the 

effect of microstructural changes on the properties of alloys. 
Solid solution alloys, diffusion. Equilibrium phase diagrams. 
Kinetics of phase transformations. Thermomechanical treat- 
ment of steels. Precipitation hardening. Solidification. 


Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 
Prerequisite: Engineering 222 

Credits: 4 


Mechanical Engineering 423. Mechanical Properties of Metals 


The mechanisms of deformation and softening and the effects 
of processing variables on the mechanical properties of 
metals: cold working, annealing, and hot working of metals. 
The service capabilities of alloys and their relationship to 
thermomechanical processing: creep, fracture, fatigue and 
corrosion of metals and materials. Composite materials. 


Lectures: 3 hours per week 

Tutorial: 3 hours per week, alternate weeks 
Prerequisite: Engineering 222 

Credits: 3 


Mechanical Engineering 443. Kinematics of Mechanisms 


Geometry of motion and mobility criteria; kinematic analysis 
and synthesis of linkages; theory of spur gear; helical, worm 
and bevel gearing; gear trains and differentials; cam kine- 
matics; introduction to analog computing mechanisms. 


Lectures: 2 hours per week 

Laboratory: 2 hours per week 

Prerequisites: Engineering 216 and 242, Engineering 
Mathematics 392, Engineering 


Mathematics 393, previously or concurrently 
Credits: 3 
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Mechanical Engineering 444. Dynamics of Machines 


Kinematic analysis of space mechanisms; static and dynamic 
analysis of planar mechanisms and gear trains; Fuler's 
equations of motion; gyroscopic forces; dynamic analysis 

of space mechanisms; balancing of rotating and reciprocating 
machinery; introduction to mechanical vibrations. 


Lectures: 3 hours per week 

Laboratory: 3 hours per week 

Prerequisites: Engineering Mathematics 393, ME443 
Credits: 4.5 


Mechanical Engineering 454. Thermodynamics II 


Thermodynamic functions and equations; relationships between 
properties; combustion; introduction to statistical thermo- 
dynamics. Applications of thermodynamics to power production 
and utilization systems. 


Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 
Prerequisite: Engineering 350 

Credits: 4 


Mechanical Engineering 455. Heat Transfer I 


Steady state and transient heat conduction, numerical methods 
for two-dimensional steady state heat conduction. Radiation 
heat exchange between black bodies, between grey bodies and 
from gases, vapours and flames. 


Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 
Prerequisite: Engineering Mathematics 491 
Credits: 4 
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Mechanical Engineering 521. Manufacturing Processes 


The various processes for shaping materials are studied from 
both theoretical and practical aspects. The limitations imposed 
by the properties of the raw materials and the effect of proces- 
Sing on the final properties of the products. Casting. Welding. 
Non-destructive testing. Powder technology. Mechanical forming: 
shear line theory, extruding, forging, rolling, drawing, bending. 
Metal cutting, machinability, non-traditional techniques, 
metrology. Finishing processes. Plastics processing: extrusion, 
molding, vacuum forming, lamination. Industrial practice is 
Observed through field trips. 


Lectures: 3 hours per week 

Tutorial: 3 hours per week, alternate weeks 
Prerequisites: ME422, ME423, previously or concurrently 
Credits: 3 


Mechanical Engineering 541. Machine Design I 


Failure of mechanical elements under dynamic loading; principles 
of design synthesis; shafting; bolted and welded joints; mecha- 
nical springs; clutches; brakes and couplings; anti-friction 
bearings; theory of lubrication and journal bearings; flexible 
mechanical elements. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week 
Prerequisites: Engineering 441, ME444 
Credits: 4.25 


Mechanical Engineering 542. Machine Design II 


Design of gears; design of gear drives; introduction to design 
of machine tools; introduction to optimum design of mechanical 
systems; technical talks on selected topics in mechanical 
design; machine design project. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week 
Prerequisite: ME541 

Credits: 4.5 


Mechanical Engineering 543. Mechanical Vibrations 


Transient vibrations under impulsive shock, and arbitrary 
excitation; normal modes, free and forced vibrations. Multi- 
degree of freedom systems, influence coefficients, orthogonality 
principle, numerical methods. Continuous systems; longitudinal 
torsional and flexural free and forced vibrations of prismatic 
bars. Lagrange's equations. Non-linear vibrations. Vibration 
measurements. 


Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 

Prerequisites: Engineering Mathematics 491, 
Engineering 374, ME444 

Credits: 4 


Mechanical Engineering 551. Gas Dynamics 


Review of one-dimensional, compressible flow. Normal and 
oblique shock waves; Prandtl-Meyer flow; combined effects in 
one-dimensional flow; non-ideal gas effects; multi-dimensional 
flow; linearized flows; method of characteristics. Selected 
experiments in supersonic flow, convergent-divergent nozzles, 
hydraulic analogue and Fanno tube. 


Lectures: 3 hours per week 
Laboratory: 3 hours per week, alternate weeks 
Prerequisites: Engineering 451, ME454 
Credits: 4 
Mechanical Engineering 553. Fluid Machinery 


Momentum analysis for fluid propulsion, moment-of-momentum 

and Euler turbine equations, thermodynamics of gas flow, 
analysis of blades and impellers, performance of incompressible 
and compressible turbomachinery. 


Lectures: 3 hours per week 
Prerequisites: Engineering 451, ME454 
Credits: 3 
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Mechanical Engineering 554. Environmental Control 


The effect of air temperature and humidity on physiological 
comfort, overall heat-transmission coefficients across building 
sections, heating load calculations, the effect of solar 
radiation on air-conditioning load, cooling load calculations, 


heating, air-conditioning and ventilating systems, design of 
piping and duct arrangement. 


Lectures: 3 hours per week 
Prerequisite: ME455 and 557 
Credits: 3 


Mechanical Engineering 556. Statistical Thermodynamics 


Microscopic study of thermodynamics and the properties of 
substances. Waves; statistical and quantum mechanics; 
thermodynamic probability; work and heat; reversible and 
irreversible processes; ideal gases. 


Lectures: 3 hours per week 
Prerequisites: Engineering Mathematics 391 and 394, ME557 
Credits: 3 


Mechanical Engineering 557. Thermodynamics III 


A continuation of Thermodynamics II including generalized 
thermodynamic relationships and charts, reactive and non- 


reactive mixtures, external forces, more complex energy 
conversion systems. 


Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 
Prerequisite: ME454 

Credits: 4 
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Mechanical Engineering 558. Heat Transfer II 


Review of momentum transfer, free and forced convection heat 
transfer, dimensional analysis as applied to convection heat 
transfer configurations, heat exchangers, introduction 

to mass transfer. . 


Lectures: 3 hours per week 

Laboratory: 3 hours per week, alternate weeks 
Prerequisites: Engineering 451, ME455 

Credits: 4 


Mechanical Engineering 581. Design or Experimental Project 


A mechanical engineering design, simulation or experimental 
project appropriate to the senior level carried out under the 
supervision of a faculty member. A complete report is 
required at the end of the project. 


Equivalent Laboratory time: 6 hours per week 
Prerequisite: Completion of 80 credits 
Credits: 3 
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9. Computer Science Course Descriptions 


Computer Science 211. Introduction to Computers and Computing 


Problem solving, algorithms, computers and programming. 
An introduction to the essential features of computers and 
computing systems. Implementation of algorithms in machine 
language, assembly language (for a hypothetical machine) and 
Fortran. Detailed specifications of Fortran with numerical and 
non-numerical applications. 


Lectures: 3 hours per week, 1 term 
Laboratory: 1 1/2 hours per week, 1 term 


Computer Science 212. Computer Programming II 


Prerequisites: an introductory course in computer 
programming with emphasis on Fortran. The course covers discussion 
of the following basic subjects: the logical design of computers, 
including registers and addressing, and their operation; the basic 
instructions and their use in an assembler language; the design of 
a simple operating system which deals with calling compilers, loading, 
executing and interrupts. An introduction to the data processing 
field and use of the COBOL language. 


Lectures: 3 hours per week, 1 term 
Laboratory: 1 1/2 hours per week, 1 term 


Computer Science 401. Computer Organization 


Boolean algebra and combinational logic. Basic digital 
circuits. Data representation and transfer. Digital arithmetic. 
Digital storage and accessing. Control functions. Input - output 
facilities. System organization. Reliability. Unorthodox 
organizations. Evaluation of solutions. 


Lectures: 3 hours per week, 1 term 
Prerequisites: Computer Science 211 and 212 


Computer Science 402. Computer Systems 


Batch processing systems: translation, loading and execut- 
ion; communication between program units. Special features: buffers; 
overlapped channels; interrupt facilities; input - output control; 
memory protection. Addressing techniques; paging. Multiprogramming 
and multiprocessing systems; time-sharing and real-time applications. 


Lectures: 3 hours per week, 1 term 
Prerequisite: Computer Science 401 
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Computer Science 403. Programming Languages 


Machine Janguage. Assemblers, symbol tables and macro- 
instructions. Problem-oriented languages: structure of algorithmic 
languages; complier organization; statement decomposition; syntax 
analysis; code optimization. Principles of lst processing and 
string manipulation languages. 


Lectures: 3 hours per week, 1 term 
Prerequisite: Computer Science 402 


Computer Science 411. Principles of Data Processing 


Prerequisite: Computer Science 211/212. Requirements of 
techniques to handle large scale data processing applications; 
control; tree theory; decision tables; interpretation and validity of 
results; information retrieval. (Half course). 


Computer Science 412. Data and File Structures I 


A Model of Data Processing System. Basic concepts of data. 
Trees and linear lists. Hierarchic and Associative Structures. 
Storage Structures and Storage Management. Sorting. 


Lectures: 3 hours per week, 1 term 
Prerequisites: Computer Science 211 and 212 or consent of 
Instructor 


Computer Science 413. Data and File Structures II 


Multilinked structures, techniques of file structuring. 
File size and access time estimating. Data and File Management 
Systems. Searching. 


Lectures: 3 hours per week, 1 term 
Prerequisite: Computer Science 412 or consent of Instructor 


Computer Science 421. Introduction to the Theory of Automata 


Finite State Machines, state transition diagrams and tables. 
Neutral Networks. Regular Expressions, Kleenes Theorem. 
Computability Turings Theorem. Turing Machines. Universal Machines 
Relationships to the theory of recuisive functions. 


Lectures: 3 hours per week, 1 term 
Prerequisite: Computer Science 402 


Note: This course formerly offered as Computer Science 420. 
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Computer Science 430. Logical Design and Switching Theory 


Prerequisite: Mathematics 431. Symbolic logic and 
Boolean algebra for description and analysis of switching circuits; 
error detecting and correcting codes; storage elements defined 
logically; basic sequential circuits; digital design principles. 
(Half course). 


Computer Science 440. Heuristic Programming 


The definition of heuristic vs. algorithmic methods; 
rational heuristic approach; non-numeric symbolic programming; 
self-organizing systems; heuristic pro-techniques including a list 
of the uses of list processing languages; survey of examples from 
representative application areas including the work in artificial 
intelligence, musical compositions, and other advanced computer 
application areas. ; 


Lectures: 3 hours per week, 1 term 
Prerequisite: Computer Science 403 


Computer Science 450. Discrete System Simulation 


A comparison of simulation techniques - discrete, 
continuous and hybrid. Queing models, analysis of data. Model 
building. Review of Simulation Languages. Application to business 
problems and operations research. 


Lectures: 3 hours per week, 1 term 
Prerequisites: Mathematics 449, Computer Science 403 


Computer Science 471. Digital Computer Programming and Numerical 
Methods 


Prerequisite: Mathematics 452 or 455 previously or 
concurrently. A course in computer programming oriented to senior 
students in the Sciences. This course will teach the students 
Fortran programming with applications in numerical analysis and 
advanced mathematical techniques. Lectures and laboratory. 

(Half course). 


Note: Students credited with Computer Science 211 and those entering 
the University with its equivalent may not take Computer Science 471 
for credit. 
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Computer Science 490. Seminar and Project 


A series of seminars presented by faculty members and 
students concerning their particular interest. Students will also 
work on a project in conjunction with a faculty member. 


Seminar: l hours per week, 1 term 
Project: 2 hours per week, 1 term 
Prerequisite: Consent of Faculty member responsible. 


